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(54) Transmission devices and methods 



(57) An isochronous packet inputted from an IEEE- 
1 394 serial bus is converted to a digital signal stream 
by means of an isochronous section of a LINC-IC (115). 
supplied to an RF modulator/demodulator (111 ) through 
an upstream (112). and RF-converted therein, and 
transmitted from an RF output terminal (118) through a 
coaxial cable. The asynchronous packet inputted from 



the IEEE-1394 serial bus is converted to a digital signal 
stream by means of an asynchronous section of the 
LINC-IC (115), converted to a command string by 
means of a CPU (114). RF-moduIated by means of the 
RF modulator/demodulator (111), and transmitted from 
the RF output terminal (118) through the coaxial cable. 
High quality images and sound may therefore be trans- 
mitted through existing coaxial cables. 
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Description 

This invention relates to transmission devices and 
methods, such as those which may be capable of two- 
way transmission of video signals, audio signals, and s 
control signals. 

With popularization of cable television (CATV) and 
satellite broadcasting, it has become possible for 
ground wave broadcasts, CATV, and satellite broad- 
casts to be received, signals being transmitted through to 
coaxial cables installed in a home, and for the same or 
different broadcast channels to be selected in separate 
respective rooms. 

Fig. 6 of the accompanying drawings shows an ex- 
ample of a case that a signal which corresponds to a is 
usual ground broadcast wave received by an antenna 1 
is branched into two systems by a turnout or distributor 

2, and further the signal is transmitted to rooms including 
room A to room D in a home through turnouts 3, 5, 8, 
and 10. 20 

The turnout 3 branches the broadcast signal trans- 
mitted from the turnout 2 and transmits the one of the 
branched broadcast signals to the room A and transmits 
another branched signal to the turnout 5. A receiver 4 
in the room A (abbreviated as TV (room A) hereinafter) 2S 
tunes in to the frequency of a desired broadcast station 
out of broadcast signals transmitted through the turnout 

3, and displays a program of the broadcast station. The 
broadcast signal supplied to the turnout 5 is branched 
and transmitted to a TV receiver 6 in the room B (abbre- 30 
viated as TV (room B) hereinafter) and to a VCR (video 
cassette recorder) 7 in the room B (abbreviated as VCR 
(room B) hereinafter). 

The broadcast signal supplied to the turnout 8 from 
the distributor 2 is branched and transmitted to a TV re- 3S 
ceiver 9 in the room C (abbreviated as TV (room C) here- 
inafter) and to the turnout 10. The broadcast signal 
transmitted to the turnout 10 is transmitted to a TV re- 
ceiver 11 (abbreviated as TV (room D) hereinafter) and 
a VCR 12 in the room D. 40 

As described herein above, the signal correspond- 
ing to the broadcast wave received by the reception an- 
tenna 1 is transmitted to AV apparatuses such as TV 
receivers and VCRs in the respective rooms, and de- 
sired channels are selected in the rooms respectively. 45 

However, in general, it is required to reduce atten- 
uation of signals when an input signal is branched and 
transmitted in the output direction, on the other hand, 
some magnitude of attenuation of the signal is allowed 
when the signal is transmitted in the reverse direction, so 
In Fig. 6, attenuation of the signal is small when the sig- 
nal is transmitted in the arrow direction, on the other 
hand, attenuation of the signal is relatively large when 
the signal is transmitted in the direction opposite to the 
arrow. ss 

Hence, for example, in the case that an analog vid- 
eo audio signal outputted from the VCR (room B) 7 is 
modulated to a RF (radio frequency) signal, the RF sig- 



nal is superimposed on the coaxial cable, and transmit- 
ted to the TV 9 in the room C, because of significant 
attenuation of the signal in the turnouts 5 and 3, the at- 
tenuation causes a problem that a signal having a de- 
sired signal to noise ratio (referred to as S/N ratio here- 
inafter) can not be obtained on the TV (room C) 9. 

To improve S/N ratio, it is considered that an output 
of a RF signal is amplified to the level higher than the 
standard level, however, this method is not preferable 
because such amplification can cause interfere on other 
reception apparatuses and is regulated by the radio 
wave law in many countries. 

Alternatively, a method, in which an analog video 
audio signal is converted to a signal of a prescribed 
broadcast system, for example, a signal of NTSC sys- 
tem, and the signal is superimposed on a free channel 
such as UHF not used for broadcast and transmitted by 
way of radio wave in a home, and received and repro- 
duced by a usual TV receiver, has been used. In this 
case, it is required that the output should be so sup- 
pressed as the output is in compliance with the radio 
wave law of the country. In this case also, it is difficult to 
reproduce a signal with good S/N ratio. Further, for the 
current broadcast system such as NTSC, it is required 
that a video signal and audio signal should be multi- 
plexed within a band of 6 megahertz (MHz), it is difficult 
to avoid deterioration of image quality, and the difficulty 
has been a problem. 

A transmission device according to a first aspect of 
the invention is provided with conversion means for con- 
verting at least any one of an isochronous packet and 
asynchronous packet of the serial bus for performing 
two-way transmission of the digital data. 

A transmission device according to a second aspect 
of the invention is provided with conversion means for 
demodulating an RF-modulated digital signal stream 
and for converting it to a signal of isochronous packet 
format of the serial bus for performing two-way trans- 
mission of the digital data. 

A transmission device according to a third aspect 
of the invention is provided with conversion means for 
demodulating an RF-modulated control command and 
for converting it to a signal of asynchronous packet for- 
mat of the serial bus for performing two-way transmis- 
sion of the digital data. 

A transmission device according to a fourth aspect 
of the invention is provided with demodulation means 
for demodulating a signal having a prescribed broadcast 
frequency transmitted th rough a coaxial cable to a digital 
signal stream or control command dependently on the 
involved broadcast frequency. 

A transmission method according to a fifth aspect 
of the invention involves a method in which at least any 
one digital data of the isochronous packet or asynchro- 
nous packet of the serial bus for performing two-way 
transmission of the digital data is converted to an RF 
signal. 

In the transmission device of the first aspect, -the 
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conversion means converts at least any one digital data 
of the isochronous packet and asynchronous packet of 
the serial bus for performing two-way transmission of 
the digital data to an RF signal. 

In the transmission device of the second aspect the 
conversion means demodulates the RF-moduiated dig- 
ital signal stream, and converts the resultant signal to a 
signal of isochronous packet format of the serial bus for 
performing two-way communication of the digital data. 

In the transmission device of the third aspect, the 
conversion means demodulates the RF-modulated con- 
trol command and converts the resultant signal to a sig- 
nal of asynchronous packet format of the serial bus for 
performing two-way transmission of the digital data 

In the transmission device of the fourth aspect, the 
demodulation means demodulates a signal having a 
certain broadcast frequency transmitted through a co- 
axial cable to a digital signal stream or control command 
dependently on the involved broadcast frequency. 

In the transmission method of the fifth aspect, data 
which constitutes at least any one of the isochronous 
packet and asynchronous packet of the serial bus for 
performing two-way transmission of the digital data is 
converted to an RF signal. 

A preferred embodiment of the present invention 
provides a device and method in which video signals 
and audio signals and also control commands may be 
transmitted through an existing cable without deteriora- 
tion. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
ences, and in which: 

Fig. 1 is a block diagram illustrating an exemplary 
structure of one embodiment of an AV system to 
which the transmission device of the present inven- 
tion may be applied; 

Fig. 2 is a diagram for describing the transmission 
of a signal stream multiplexed in isochronous mode 
and a command multiplexed in asynchronous mode 
on the IEEE-1394 serial bus; 
Fig. 3 is a block diagram illustrating an exemplary 
structure of another embodiment of an AV system 
to which the transmission device of the present in- 
vention may be applied; 

Fig. 4 is a block diagram illustrating an exemplary 
structure of yet another embodiment of an AV sys- 
tem to which the transmission device of the present 
invention may be applied; 

Fig. 5 is a block diagram illustrating an exemplary 
structure of RF/1 394 converter; and 
Fig. 6 is a block diagram illustrating an exemplary 
structure of a known AV system. 

Fig. 1 is a block diagram illustrating an exemplary 
structure of one embodiment of an AV (audiovisual) sys- 
tem to which the transmission device of the present in- 
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vention may be applied. An integrated receiver-decoder 
22 (IRD) receives a signal corresponding to the digital 
broadcast transmitted by way of satellite broadcast, 
ground radio wave, or cable TV, performs accounting 
s processing, and then the signal is subjected to decoding 
and outputted. The digital TV 23 in the room A (digital 
TV (A)) and VCR 24 (digital video cassette recorder), 
and DVD 25 (digital versatile disk) are connected to the 
IRD 22 through IEEE-1394 High Performance Serial 
io Bus 27 (referred to as IEEE-1394 serial bus hereinafter) 
and the decoded digital signal is supplied to the IRD 22. 

An RF (radio frequency) generator 28 converts an 
input digital signal to an RF signal and outputs it. An 
turnout 29 branches the input RF signal and outputs it. 
is An RF/1 394 converter 30 (conversion means) converts 
the format of the input RF signal to the IEEE-1 494 serial 
bus format, and outputs it. A personal computer 31 (PC) 
electronic instrument 32, and digital TV 33 in the room 
B (digital TV (B)) are connected to a RF/1 394 converter 
20 30 through the IEEE-1394 serial bus 34. 

A turnout 35 branches the RF signal supplied from 
the turnout 29 and outputs it. An RF/1 394 converter 36 
(conversion means) converts the format of the RF signal 
supplied from the turnout 35 to the IEEE-1 394 serial bus 
25 format and outputs the resultant signal. A DAT 37 (digital 
audio tape recorder), digital amplifier 38, and CD player 
39 are connected to the RF/1 394 converter 36 through 
an RF/1 394 serial bus 40. 

Next, the operation is described. A radio wave from 
30 a broadcasting satellite or communication satellite is re- 
ceived by the satellite antenna 21, and converted to a 
corresponding electric signal and the converted signal 
is outputted. To the IRD 22, the digital TV (A) 23, DVCR 
24, and DVD 25 are connected through the IEEE-1394 
35 serial bus 27, and a broadcast signal sent to a home by 
way of a broadcasting satellite, ground wave, or cable 
TV (CATV) is inputted to the IRD 22, and accounting and 
decoding processing are performed therein. Herein, it is 
assumed that a digital broadcast is received from the 
40 satellite antenna. 

The digital signal subjected to accounting and de- 
coding processing in the IRD 22 is transmitted to respec- 
tive devices connected to the IRD 22 through the IEEE- 
1394 serial bus 27. Herein, the IEEE-1394 serial bus is 
45 described. 

Data transmission of the IEEE-1394 serial bus is 
categorized into asynchronous data transmission mode 
(asynchronous mode) and isochronous data transmis- 
sion mode ( isochronous mode) synchronous with iso- 
50 chronous cycle (referred to as cycle hereinafter) of 8 kHz 
(1 25 jxs) generated from a device which is a cycle mas- 
ter of the bus. 

In general, asynchronous mode is used when data 
are transmitted in mode of not the real time or when con- 
55 trol signals for controlling apparatuses or control com- 
mands are transmitted. On the other hand, isochronous 
mode is used when data is transmitted necessarily in 
real time, for example, dynamic image data and audio 
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data of music and instrument playing are transmitted. 

Fig. 2 is a diagram for describing transmission of a 
signal stream multiplexed in isochronous mode and a 
control command multiplexed in asynchronous mode 
through the IEEE-1394 serial bus. The signal stream A 
is transmitted as packets PAa, PAb, PAc, PAd, and PAe 
in isochronous mode on the IEEE-1394 serial bus. 
Packets C1 and C2 of the command C are transmitted 
as packet PCa and PCb in asynchronous mode on the 
IEEE-1394 serial bus. 

Similarly, the signal stream B is transmitted as pack- 
ets PBa, PBb, and PBc in isochronous mode on the 
IEEE-1394 serial bus. Further, packets D1 andD2 of the 
command Dare transmitted as packet PDa and PDb in 
asynchronous mode on the IEEE-1394 serial bus. In is- 
ochronous mode : respective packet data are transmit- 
ted- on the IEEE-1394 serial bus at a cycle oM25 u.s. 
The transmission speed of the IEEE-1 394 serial bus is 
100 megabit/second (Mbps), 200 Mbps, and 400 Mbps. 

Respective devices connected to the IEEE-1394 
serial bus can transmit video signals, audio signals, and 
control commands at high speed to other devices. The 
transmission distance of the IEEE-1394 serial bus is 
currently 4.5 meters : now development is conducted to 
extend the distance to 100 meters or longer distance. 

In Fig. 1, because the digital TV (B) 33 is not con- 
nected directly to the IEEE-1394 serial bus, generally 
the digital TV (B) 33 can not receive a digital signal de- 
coded by the IRD 22. 

The IRD 22 is connected to the RF generator 28 
through a cable 41, and supplies the digital signal, that 
is the digital broadcast signal formed by decoding the 
signal supplied from the satellite antenna 21 , to the RF 
generator 28. The RF generator 28 RF modulates the 
digital signal decoded in the IRD 22 by way of a method 
such as QAM (quadrature amplitude modulation), VSB 
(vestigial sideband), or QPSK (quadrature phase shift 
keying) so that the signal is contained within a frequency 
range of the existing broadcast system (in the case of 
NTSC system, 6 MHz), up-converts the frequency of the 
signal to carrier frequency, and outputs the resultant sig- 
nal to the coaxial cable 42. 

The coaxial cables 42 and 43 are the same cable 
as cables used conventionally in usual homes for wiring, 
and the turnout 29 is also the same turnout as turnouts 
generally used for branching an RF signal. The turnout 
29 branches the signal inputted through the coaxial ca- 
ble 42 from the RF generator 28 and outputs the result- 
ant signal The RF/1394 converter 30 converts the for- 
mat of the RF signal supplied from the turnout 29 to the 
IEEE-1394 serial bus format, and supplies the resultant 
signal to the personal computer (PC) 31 , electronic in- 
strument 32, and digital TV (B) 33 through the IEEE- 
1 394 serial bus 34. Thereby, the digital broadcast re- 
ceived by the satellite antenna 21 is viewed on the digital 
TV (B) 33. 

The turnout 35 branches the signal inputted from 
the turnout 29 through the coaxial cable 43 and outputs 



it. The RF/1 394 converter 36 converts the format of the 
RF signal supplied from the turnout 35 to the IEEE-1 349 
serial bus format, and supplies the resultant signal to 
the DAT 37, digital amplifier 38, and CD player 39. 
5 For example, in the case that an image and sound 
reproduced by the DVCR 24 is viewed on the digital TV 
(B) 33, the digital video and audio signal reproduced by 
the DVCR 24 is supplied to the RF generator 28 through 
the IRD 22 and coaxial cable 41. In the RF generator 
io 28, the digital video and audio signal supplied from the 
IRD 22 is subjected to RF modulation, and supplied to 
the RF/1 394 converter 30 through the coaxial-cable 42 
and turnout 29. 

The signal supplied to the RF/1394 converter 30 is 
'5 converted to a digital signal of IEEE-1 394 serial bus for- 
mat, and supplied to the digital TV (B) 22 through the 
IEEE-1394 serial bus 34. 

Fig. 3 is a block diagram for illustrating an exempla- 
ry structure of another embodiment of an AV system to 
20 which the transmission device of the present invention 
is applied. A satellite antenna 51 receives radio wave 
from a broadcasting satellite and communication satel- 
lite and converts the radio wave to a corresponding sig- 
nal. An IRD 52 receives the digital broadcast signal sup- 
25 plied from the satellite antenna through a cable not 
shown in the drawing, performs accounting and decod- 
ing processing, and outputs the decoded digital signal. 
An IEEE-1 394 serial bus 56 is connected to the IRD 52, 
the decoded digital broadcast signal outputted from the 
30 |RD 52 is supplied to a digital TV (A) 53, DVCR 54. and 
DVD 55 through the IEEE-1 394 serial bus 56. 

An RF oscillator 58 transmits the decoded digital 
broadcast signal supplied from the IRD 52 by way of ra- 
dio wave. An indoor antenna 59 receives the radio wave 
35 from the RF oscillator 58, converts the radio wave to the 
original RF signal, and then outputs the resultant signal. 
An RF/1394 converter 60 (conversion means) converts 
the RF signal supplied from the indoor antenna 59 to a 
digital signal of IEEE-1 394 serial bus format and outputs 
40 it. An IEEE-1 394 serial bus 64 is connected to the RF/ 
1 394 converter 60, and the digital signal outputted from 
the RF/1 394 converter is supplied to a personal compu- 
ter (PC) 61 , electronic instrument 62, and digital TV (B) 
63 through the IEEE-1394 serial bus 64. 
45 An indoor antenna 65 receives the radio wave from 
the RF oscillator 58, the radio wave is converted to the 
original RF signal, and it is outputted. An RF/1 394 con- 
verter 66 (conversion means) converts the RF signal 
supplied from the indoor antenna 65 to a digital signal 
50 of IEEE-1 394 serial bus format, and outputs the result- 
ant signal. An IEEE-1394 serial bus 69 is connected to 
the RF/1 394 converter 66, the digital signal outputted 
from the RF/1 394 converter 66 is supplied to a digital 
amplifier 58 through the IEEE-1394 serial bus 69. 
55 Next, the operation is described. The digital broad- 
cast radio wave received by the satellite antenna 51 is 
converted to a corresponding signal, and supplied to the 
IRD 52. Otherwise, a signal corresponding to a digital 
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broadcast from a CATV transmitted through a coaxial 
cable not shown in the drawing or a digital broadcast by 
way of ground wave received by an antenna hot shown 
in the drawing is supplied to the IRD 52. The signal sup- 
plied from the satellite antenna 51 to the IRD 52 is de- $ 
coded, and supplied to the digital TV (A) 53, DVCR 54, 
and DVD 55 connected to the IEEE-1 394 serial bus 56. 

Further, the decoded signal from the IRD 52 is sup- 
plied also to the RF oscillator 58 through the cable 57. 
The digital signal supplied from the IRD 52 to the IRD io 
oscillator 58 is modulated so that the signal is contained 
within a frequency range of the existing broadcast sys- 
tem, up-converted to a carrier frequency which does not 
overlap on the broadcast frequency, and sent out by way 
of radio wave as an RF signal. The RF signal sent out is 
from the RF oscillator 58 is received by the indoor an- 
tenna 59, and converted to a digital signal of IEEE-1 394 
serial bus format by the RF/1394 converter 60. Then, 
the signal is supplied to the personal computer (PC) 61 
and electronic instrument 62, and digital TV (B) 63 20 
through the IEEE-1394 serial bus 64. 

The RF signal sent out from the RF oscillator 58 is 
received also by the indoor antenna 65, converted to a 
digital signal of IEEE-1394 serial bus format by the RF/ 
1 394 converter 66, and then supplied to the DAT 67 and 25 
digital amplifier 68 through the IEEE-1 394 serial bus 69. 

For example, in the cast that an image and sound 
reproduced by the DVCR 54 are viewed on the digital 
TV (B) 63, the digital video audio signal reproduced by 
the DVCR 54 is supplied to the RF oscillator 58 through 30 
the IRD 52 and coaxial cable 58. In the RF oscillator 58, 
the digital video audio signal supplied from the IRD 52 
is modulated and then sent out by way of radio wave. 
The radio wave sent out form the RF oscillator 58 is re- 
ceived by the indoor antenna 59, converted to a corre- 35 
sponding signal, and then supplied to the RF/1 394 con- 
verter 60. 

The signal supplied to the RF/1394 converter 60 is 
converted to a digital signal of IEEE-1 394 serial bus for- 
mat, and supplied to the digital TV (B) through the IEEE- *o 
1394 serial bus 64. Thereby, an image and sound re- 
produced by the DVCR 54 is viewed on the digital TV 
(B) 63. 

Fig. 4 is a block diagram for illustrating an exempla- 
ry structure of yet another embodiment of an AV system *s 
to which the transmission device of the present inven- 
tion is applied. In this embodiment, it is assumed that 
analog apparatuses and digital apparatuses are both 
used in a home. 

An ground wave antenna 81 receives ground wave so 
broadcast radio wave, and converts it to a correspond- 
ing RF signal. A distributor 82 distributes the RF signal 
supplied from the ground wave antenna 81 to a plurality 
of apparatuses. A turnout 83 branches the RF signal 
supplied from the distributor 82, and supplies the ss 
branched RF signals to an RF/1 394 converter 84 (con- 
version means) and turnout 80. The RF/1 394 converter 
84 converts the input RF signal to a digital signal of 



IEEE-1394 serial bus format 

An-IEEE-1 394 serial bus 87 is connected to the RF/ 
1394 converter 84, the digital signal supplied from the 
RF/1394 converter 84 is supplied to a digital TV (A) 58 
and DVD 86. A turnout 90 branches the input signal and 
outputs it. 

A turnout 95 branches the RF signal supplied from 
the distributor 82 and outputs the branched signals. A 
turnout 97 branches the RF signal inputted from the 
turnout 95 and supplies the branched RF signals to a 
TV receiver in the room D (TV (D)) 102, VCR 103 : and 
RF/1394 converter 100 (conversion means). The RF/ 
1 394 converter 1 00 converts the RF signal from the turn- 
out 97 to a digital signal of IEEE-1 394 serial bus format, 
and supplies the converted signal to a digital camcorder 
98 and digital TV (D) 99 through an IEEE-1394 serial 
bus 101. 

Next, the operation is described. A radio wave re- 
ceived by the antenna 81 for receiving usual ground 
wave broadcast is converted to a corresponding RF sig- 
nal, and supplied to the distributor 82. The RF signal 
supplied to the distributor 92 is branched, the one 
branched signal is supplied to the turnout 83 through the 
existing coaxial cable 88 and the other branched signal 
is supplied to the turnout 95 through the existing coaxial 
cable 93. The RF signal supplied to the turnout 83 is 
branched and supplied to the RF/1 394 converter 84 and 
turnout 90. The RF signal supplied to the RF/1 394 con- 
verter 84 is converted to a digital signal of IEEE-1394 
serial bus format, and then supplied-tothe digital TV (A) 
85 and DVD 86 through the IEEE-1394 serial bus 87. 

On the other hand, the RF signal supplied to the 
turnout 90 through the existing coaxial cable 92 is sup- 
plied as it is to the TV (TV (B)) 91 , that is an analog 
apparatus : in the room B. The TV (B) 91 has a built-in 
D/A converter for converting digital signals to analog sig- 
nals, and images corresponding to digital RF signals are 
displayed and sound is outputted. 

On the other hand, the RF signal supplied from the 
distributor to the turnout 95 through the existing coaxial 
cable 93 is supplied as it is to the TV 96 in the room C, 
and supplied also to the turnout 97 through the existing 
coaxial cable 104. The RF signal supplied to the turnout 
97 is branched, and supplied to the TV (TV (C)) 102, 
that is an analog apparatus, in the room C and the VCR 
103, and also to the RF/1 394 converter 100. 

The RF signal supplied to the RF/1394 converter 
100 is converted to a digital signal of IEEE-1 394 serial 
bus format, and supplied to the digital camcorder 98 and 
digital TV (D) 99 through the IEEE-1 394 serial bus 1 01 . 

Fig. 5 is a block diagram for illustrating an exempla- 
ry structure of an RF/1394 converter 84 or 100 for con- 
verting an RF signal to a digital signal of IEEE-1 349 se- 
rial bus format. An RF modulator/demodulator 1 1 1 (band 
restriction means, superimposition means, demodula- 
tion means) demodulates the RF signal inputted from 
an RF input terminal 117, and converts it to a digital sig- 
nal stream, RF-modulates the digital signal stream sup- 
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plied through an upstream 112, and outputs the signal 
from an RF output terminal 118. 

An downstream 113 supplies the RF signal demod- 
ulated in the RF modulator/demodulator 111 to an iso- 
chronous section of a LINC-IC 115 (signal stream con- 
version means, packet conversion means, and conver- 
sion means). The upstream 112 supplies the digital sig- 
nal stream supplied from the isochronous section of the 
LINC-IC 115 to the RF modulator/demodulator 111. 

The isochronous section of the LINC-IC 115 con- 
verts the input digital signal to an isochronous packet 
and converts the input isochronous packet to a digital 
signal stream. 

A PHY-IC 1 16 controls communication between the 
PHY-IC 116 and an IEEE-1394 serial bus according to 
the protocol of the IEEE-1 394 serial bus, sends out the 
isochronous packet supplied from the isochronous sec- 
tion of the LINC-IC 115 to the IEEE-1394 serial bus, and 
supplies the isochronous packet supplied through the 
IEEE-1394 serial bus to the isochronous section of the 
INC-IC 115. 

A CPU 1 1 4 converts the demodulated command RF 
signal supplied from the RF modulator/demodulator 111 
to a command string, and supplies it to the asynchro- 
nous section of the UNC-IC 115, and converts the asyn- 
chronous packet supplied from the asynchronous sec- 
tion of the LINC-IC 11 5 to a command string. 

The asynchronous section of the UNC-IC 115 con- 
verts the command string supplied from the CPU 114 to 
an asynchronous packet, and converts the asynchro- 
nous packet supplied from the PHY-IC 116 to a digital 
signal stream. 

Next, the operation is described. A signal inputted 
from the RF input terminal 11 7 is separated into a video 
signal and audio signal dependentry on the frequency 
band. These signals are input to the RF modulator/de- 
modulator 1 1 1 through the RF input terminal 1 1 7, the RF 
modulator/demodulator 111 RF-demodulates the sig- 
nals and converts them to a digital signal stream, and 
the digital signal stream is supplied to the isochronous 
section of the INC-IC 115 through the downstream 113. 
The digital signal stream is converted to an isochronous 
packet by the isochronous section of the LINC-IC 115, 
and supplied to the PHY-IC 116. The isochronous pack- 
et supplied to the PHY-IC 116 is sent out to the IEEE- 
1 394 serial bus according to the communication proto- 
col of the IEEE-1 394 serial bus with aid of control by the 
PHY-IC 116. 

When an isochronous packet of a video signal and 
audio signal is supplied to the PHY-IC 116 from the 
IEEE-1 394 serial bus, the PHY-IC 116 supplies the iso- 
chronous packet to the isochronous section of the LINC- 
IC 115. The isochronous packet supplied from the PHY- 
IC 116 is converted to a digital stream by means of the 
isochronous section of the LINC-IC 115, and supplied 
to the RF modulator/demodulator 111 through the up- 
stream 112. 

The signal stream of an apparatus such as a digital 



VCR (DVCR) is transferred at about 30 Mbps, the video 
audio stream compressed by way of MPEG (Moving 
Picture Experts Group) 2 system is transferred at 6 Mb- 
ps. The digital signal stream is subjected to RF modu- 

5 lation by way of QAM, VSB, or QPSK by means of the 
RF modulator/demodulator to contain the digital signal 
stream in the broadcast band (6 MHz for NTSC system), 
superimposed on a channel of a frequency which is not 
used for broadcasting from the RF output terminal 118, 

io and transmitted through the coaxial cable. Alternatively, 
the signal is transmitted by way of radio wave from the 
antenna. 

Next, processing which is performed when a com- 
mand RF signal is inputted from the RF input terminal 

*5 117, or a command signal is inputted from the IEEE- 
1394 serial bus to the PHY-IC 116 is described. 

A command RF signal inputted from the antenna or 
coaxial cable through the RF input terminal 117 is de- 
modulated by means of the RF modulator/demodulator 

20 in. The CPU 114 converts the demodulated signal to 
a command string, and supplies it to the asynchronous 
section of the LINC-IC 115. The command string is con- 
verted to an asynchronous packet by means of the asyn- 
chronous section of the LINC-IC 115: and supplied to 

2$ the PHY-IC 116. The asynchronous packet supplied to 
the PHY-IC 116 is sent out to the IEEE-1394 serial bus 
according to the protocol of the IEEE-1 394 serial bus. 

The asynchronous packet corresponding to a pre- 
scribed command transmitted to the PHY-IC 116 in 

so asynchronous mode of the IEEE-1 394 serial bus is sup- 
plied to the asynchronous section of the LINC-IC 115 
with aid of control by the PHY 116. The asynchronous 
packet supplied from the PHY 116 to the asynchronous 
section of the LINC-IC 115 is converted to a digital signal 

35 stream by means of the LINC-IC 1 1 5 and supplied to the 
CPU 114. 

The CPU 1 1 4 converts the digital signal stream sup- 
plied from the asynchronous section of the LINC-IC 115 
to a command string, and supplies the command string 

40 to the RF modulator/demodulator 111. The RF modula- 
tor/demodulator 111 RF-modulates the command string, 
and the RF-modulated command string is superim- 
posed on a free channel for command which is different 
from channels for video audio signals, and transmitted 

45 through a coaxial cable or transmitted by way of radio 
wave. 

As described hereinbefore, by sending out iso- 
chronous packet and asynchronous packet data of the 
serial bus for two-way transmission of digital data 
50 through conversion to the RF signal, it is possible to 
transmit images, sound, and commands from a pre- 
scribed apparatus to other apparatuses in a home 
through existing coaxial cables or existing indoor anten- 
nas. 

£5 in the case of the AV system shown in Fig. 1 , a sig- 
nal from a prescribed apparatus can be transmitted to 
other apparatuses connected downstream in the signal 
transferring direction branched by means of a turnout. 
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Herein, conversely, the case that a signal is transmitted 
from a prescribed apparatus to other apparatuses by 
transmitting a signal in the direction opposite to the 
downstream direction branched by means of a turnout 
is described with reference to Fig. 4. s 

For example, it is assumed that a user in the room 
D views images and sound reproduced by the DVD 86 
on the digital TV (D) 99. 

First, a command for indicating reproduction of the 
DVD 86 is sent out from the digital TV (D) 99 by way of io 
an asynchronous packet on the IEEE-1394 serial bus 
101. The asynchronous packet is supplied to the RF/ 
1 304 converter 100 and converted to an RF signal. The 
RF signal is superimposed on an existing free channel 
of broadcast frequency. is 

The RF signal superimposed on the existing free 
channel of broadcast frequency is supplied to the turn- 
out 97, further supplied to the TV (room D) 1 02 and VCR 
103, and also supplied to the turnout 95. Herein, the co- 
axial cable 105 is the same as the coaxial cable 104, 20 
but separated into two in the drawing for convenience 
of description of the signal flow direction. 

The RF signal on which the command is superim- 
posed supplied to the turnout 95 is supplied to the RV 
(C) 96, and also supplied to the turnout 82 through the 25 
coaxial cable 94. Herein, the coaxial cable 94 is the 
same as the coaxial cable 93, but separated into two in 
the drawing for convenience of description of the signal 
flow direction. 

When a signal is transmitted in the direction oppo- 30 
site to the normal signal flow direction (in the direction 
for branching a signal) through the coaxial cables 105 
and 94, the signal is attenuated in the turnouts 97 and 
95 during transmission, because, forthe turnouts 97 and 
95, significant attenuation of a signal is permitted during 35 
inverse flow of a signal though such significant attenu- 
ation of a signal is not permitted during normal flow of a 
signal, namely flow in branching direction of the signal. 

The RF signal supplied to the distributor 82 is atten- 
uated but not seriously because the RF signal is a digital 40 
signal. The RF signal supplied to the distributor 82 is 
supplied to the turnout 83 through the coaxial cable 93, 
and supplied to the RF/1 394 converter 84. The RF/1 394 
converter 84 RF -demodulates the RF signal supplied 
from the turnout 83 to convert it to a signal of asynchro- 45 
nous format of IEEE-1394 serial bus, and the resultant 
signal is supplied to the DVD 86 through the IEEE-1 394 
serial bus 87. 

In the DVD 86 : the signal supplied through the 
IEEE-1 394 serial bus 87 is decoded, and it is confirmed so 
that the signal is a command for indicating reproduction 
(referred to as reproduction command hereinafter). 

As described herein above, the DVD 86 which re- 
ceived the reproduction command sends out a video au- 
dio signal which is digitally compressed in MPEG2 sys- ss 
tern to the IEEE-1394 serial bus 87 by way of iso- 
chronous packet in response to the reproduction com- 
mand. The RF/1 394 converter 84 converts the iso- 



chronous packet corresponding to the compressed vid- 
eo audio signal supplied through the IEEE-1394 serial 
bus 87 to a digital signal stream, further converts to an 
RF signal, superimposes it on a free channel of broad- 
cast frequency, and outputs it. 

The RF signal sent out from the RF/1 394 converter 
84 is transmitted from the turnout 83 to the distributor 
82 through the coaxial cable 88. Herein, the signal is 
attenuated because the flow direction of the signal is 
opposite to the signal branching direction. However, the 
signal is attenuated not seriously because the signal is 
a digital signal. 

The RF signal on which a video audio signal is su- 
perimposed transmitted from the turnout 83 through the 
coaxial cable 88 is sent out from the turnout 82 to the 
turnout 95 through the coaxial cable 93. The RF signal 
supplied to the turnout 95 is supplied to the TV (C) 96, 
and also supplied to the turnout 97 through the coaxial 
cable 105. The turnout 97 supplies the RF signal sup- 
plied through the coaxial cable 105 to the TV (D) 102, 
VCR 103, and RF/1 394 converter 100. 

The RF/1 394 converter 100 RF-demodulate the RF 
signal supplied from the turnout 97, then converts it to 
an isochronous packet of IEEE-1394 serial bus, and 
supplies it to the digital TV (D) 99 through the IEEE-1 394 
serial bus 101 . 

The digital TV (D) 99 decodes the isochronous 
packet corresponding to the video audio signal com- 
pressed in MPEG2 system transmitted through the 
IEEE-1394 serial bus 101, and then displays an corre- 
sponding image and outputs a corresponding sound. 

As described herein above, when a signal is trans- 
mitted in the direction opposite to the signal branching 
direction, attenuation of the signal in a turnout can be 
made not serious by using a digital signal as the signal, 
thus video signals, audio signals, and control com- 
mands can be transmitted efficiently from a desired ap- 
paratus connected with turnouts, coaxial cables, and se- 
rial buses to another desired apparatus in a home. 

In the above-mentioned respective embodiments, 
the IEEE-1 394 serial bus is used as buses for connect- 
ing the respective apparatuses, the bus is by no means 
limited to the IEEE-1 394 serial bus, but other buses may 
be used. 

In the above-mentioned respective embodiments, 
the case of the use in a home, but the present invention 
is by no means limited to the case, but may be applied 
in other environments such as an office. 

According to the first aspect transmission device 
and the fifth aspect transmission method, because data 
which constitutes at least any one of the isochronous 
packet and asynchronous packet of the serial bus for 
performing two-way transmission of a digital data is con- 
verted to an RF signal, the video signal, audio signal, 
and control command are transmitted through the exist- 
ing coaxial cables without serious deterioration of sig- 
nals. 

According to the second aspect transmission de- 
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vice, because the conversion means demodulates the 
RF-modulated digital signal stream and converts it to a 
signal of isochronous packet format of the serial bus for 
performing two-way transmission of the digital data, be- 
tween an apparatus connected with the serial bus and s 
another apparatus connected with the serial bus, high 
quality video digital signal, audio digital signal, and con- 
trol command can be transmitted between them. 

According to the third aspect transmission device, 
because the conversion means demodulates the RF- 10 
modulated control command and converts it to a signal 
of isochronous packet format of the serial bus for per- 
forming two-way transmission of the digital data, be- 
tween an apparatus connected with the serial bus and 
another apparatus connected with the serial bus, high is 
quality video digital signal, audio digital signal, and con- 
trol command can be transmitted between them. 

According to the fourth aspect transmission device, 
because the demodulation means demodulates a signal 
of a prescribed broadcast frequency transmitted 20 
through a coaxial cable to a digital signal stream or con- 
trol command dependentty on the above-mentioned in- 
volved broadcast frequency, between an apparatus 
connected with the serial bus and another apparatus 
connected with the serial bus, high quality video digital 25 
signal, audio digital signal, and control command can 
be transmitted between them. 



Claims 30 

1. A transmission device comprising conversion 
means for converting at least any one of an iso- 
chronous packet and asynchronous packet of the 
serial bus for performing two-way transmission of 35 
the digital data. 

2. A transmission device as claimed in claim 1 , where- 
in said isochronous packet is composed of digital 
data corresponding to an audio signal or video sig- 40 
nal. 

3. A transmission device as claimed in claim 1 , where- 
in said isochronous packet is composed of data 
formed by decoding digital data corresponding to 
an audio signal or a video signal. 

4. A transmission device as claimed in claim 1 , where- 
in said transmission device further comprises signal 
stream conversion mans for converting the digital so 
data of said isochronous packet to a signal stream, 
and band restriction means for RF-modulating said 
signal stream and for restricting to the broadcast 
frequency band. 

55 

5. A transmission device as claimed in claim 1 , where- 
in said asynchronous packet is composed of data 
corresponding to a control command. 



6. A transmission device as claimed in claim 1 , where- 
in said transmission device further comprises su- 
perimposition means for superimposing said iso- 
chronous packet converted by means of said con- 
version means and an RF signal corresponding to 
said asynchronous packet on broadcast waves dif- 
ferent each other respectively 

7. A transmission device as claimed in claim 6, where- 
in said RF signal superimposed on the different 
broadcast wave by means of said superimposition 
means is transmitted through a coaxial cable. 

8. A transmission device as claimed in claim 6, where- 
in said RF signal superimposed on the different 
broadcast wave by means of said superimposition 
means is transmitted by way of radio wave having 
a transmission output magnitude smaller than a cer- 
tain regulated output magnitude. 

9. A transmission device as claimed in claim 1 , where- 
in said transmission device further comprises de- 
modulation means for demodulating the RF-modu- 
lated digital signal stream, and packet conversion 
means for converting said digital signal stream de- 
modulated by mans of said demodulation means to 
a signal of isochronous packet format of the serial 
bus for performing two-way transmission of the dig- 
ital data. 

10. A transmission device as claimed in claim 1 . where- 
in said serial bus is the IEEE-1394 serial bus. 

11. A transmission device comprising conversion 
means for demodulating an RF-modulated digital 
signal stream and for converting it to a signal of is- 
ochronous packet format of the serial bus for per- 
forming two-way transmission of the digital data. 

12. A transmission device comprising conversion 
means for demodulating an RF-modulated control 
command and for converting it to a signal of asyn- 
chronous packet format of the serial bus for per- 
forming two-way transmission of the digital data. 

13. A transmission device comprising demodulation 
means for demodulating a signal having a pre- 
scribed broadcast frequency transmitted through a 
coaxial cable to a digital signal stream or control 
command dependently on said involved broadcast 
frequency. 

14. A transmission method in which at least any one 
digital data of the isochronous packet or asynchro- 
nous packet of the serial bus for performing two- 
way transmission of the digital data is converted to 
an RF signal. 
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